We report that (Ba,K)Fe 2 As 2 superconductor (a transition temperature, T c ~ 38 K) has inverse iron isotope coefficient α Fe = -0.18(3) (where T c ~ M -αFe and M is the iron isotope mass), i.e. the sample containing the larger iron isotope mass depicts higher T c . Systematic inverse shifts in T c were clearly observed between the samples using three types of Fe-isotopes ( Polycrystalline samples of (Ba,K)Fe 2 As 2 were prepared by high-pressure synthesis method [14] . The sample synthesized from a stoichiometric starting composition of (Ba 1-x K x )Fe 2 As 2 includes a FeAs impurity phase probably because K -4-and Ba exclude from the samples during heat treatment. This difficulty was overcome by using the 50% excess of Ba and K for the starting composition i.e.
Discovery of the superconductivity with a T c of 26 K in the Fe-based oxypnictide LaFeAsO 1-x F x has provided a new paradigm for exploring new high-T c superconductors [1] [2] . Although several recent studies suggest that superconductivity in the iron-based system is unconventional and suggesting pairing mechanism is not due to phonon [3] [4] [5] , the mechanism of superconductivity is currently in dispute. In conventional superconductors, a strong effect of changing ion mass M on T c implies that lattice vibrations (phonons) play an important role in the microscopic mechanism of superconductivity [6] [7] . The isotope exponent α is defined by T c ∼ M -α , where M is the isotopic mass. In the classical form of BCS theory [8] , α is equal to 0.5. For simple low-T c metals like Hg, Pb, Sn, and Zn, the isotope coefficient is found experimentally to be close to 0.5. (Ba,K)BiO 3 (T c ~ 30 K), MgB 2 (T c ~ 40 K) and CaC 6 (T c ~ 11 K) show large isotope effect coefficients α O ≈ 0.4, α B ≈ 0.3 and α Ca ≈ 0.5, respectively [9] [10] [11] [12] . Thus the observation of isotope effect on T c is crucial in suggesting phonon-mediated paring mechanism in superconductors.
Here we report on the iron isotope effect on T c for the (Ba,K)Fe 2 As 2 superconductor (T c ≈ 38 K) [13] . Apparent inverse isotope effect has been observed between the samples containing two different iron isotopes. Possible explanation of the inverse isotope effect is also discussed. 54 Fe and n Fe were tested for sample preparation to ensure systematic behavior of T c .
We obtained 7 sets of samples (S1-S7) synthesized in the same conditions except for the iron isotope mass.
Powder X-ray diffraction (XRD) patterns of the samples were measured by using CuK a radiation. The dc magnetic susceptibility was measured by using a SQUID magnetometer (Quantum Design MPMS) under a magnetic field of 5 Oe. The resistivity of the two isotope containing samples was measured simultaneously by a four-probe method (Quantum Design PPMS).
All the samples are an almost single-phase and difference in lattice parameters between the two samples synthesized simultaneously was small (negligible is almost constant against x, which is suitable for verification of the isotope effect. We also confirmed the homogeneity of the samples by using scanning electron microscope with energy dispersive x-ray spectroscopy (SEM-EDX) analysis, and we detected the x = 0.40(2) throughout the pellet. (ΔT c(χ) ) and α Fe of the sample sets S1-S7 are listed in Table 1 .
In Fig. 3 assuring the same quality of the samples. T c(ρ) is determined by the definition as shown in the inset of Fig. 3 . This result also clearly shows that sample containing 57 Fe has higher T c than 54 Fe. The isotope exponent is estimated to be α Fe = -0.22(2), which is somewhat larger than that measured by magnetic susceptibility method, but comparable. Fig. 4 shows the iron isotope mass dependent T c for the sample sets S1-S7.
The sample containing the larger iron isotope mass invariably showed higher This tendency can be reproduced by the weak coupling BCS theory when there are several bosons mediating BCS pairs [26] . We take into account two kinds of 
